The reaction of the organometallic nucleophile [Mn(CO) 4 -PEt 3 ] − at the allyl ligand of [(η 3 -C 3 H 5 )Pd(µ-Cl)] 2 proceeds by allyl transfer from Pd(II) to Mn(-I) to give [(η 3 -C 3 H 5 )-Mn(CO) 3 PEt 3 ], of which the structure has been determined by X-ray diffraction.
Introduction
The palladium-catalyzed "allylic substitution", i. e. the addition of nucleophiles to the allyl ligand of in situ formed [1] or isolated [2] palladium(II) complexes has found wide application for the synthesis of substituted alkenes [1, 2] . The allylic alkylation by use of C nucleophiles (Tsuij-Trost reaction) is one of most important methods for the stereoselective (also asymmetric) formation of C-C bonds [1, 3] (Eq. 1). (1) In 1968 Heck [4] reported the reaction of the organometallic nucleophile [Co(CO) 4 ] − with [(η 3 -C 3 H 5 )Pd(µ-Cl)] 2 which results in an allyl transfer 0932-0776 / 11 / 0800-0861 $ 06.00 c 2011 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com from Pd(II) to Co(-I) to give (after addition of PPh 3 ) the allyl cobalt complex [(η 3 -C 3 H 5 )Co(CO) 2 [2] . The addition of the nucleophilic organometallic carbonyl metallates to the allyl ligand in cationic complexes has led to σ ,π-bridged bimetallic complexes [7 -9] . Allyl transfer from [(η 3 -C 3 H 5 )Pd(µ-Cl)] 2 to [Fe 2 (CO) 9 ] to give [(η 3 -C 3 H 5 )-Fe(CO) 3 Cl] was reported by Nesmeyanov [10] . Allyl and chloride transfer was also observed in the reactions of mercury [11] 
Results and Discussion
The title complex 1 was obtained in our group by addition of Na[Mn(CO) 4 [Mn(CO) 4 PR 3 ] − have been often used in organometallic synthesis [21, 22] . The yellow complex 1 shows in the IR spectrum three CO absorptions of similar intensity. The structure of 1 (Fig. 1) could be determined by X-ray diffraction. Suitable crystals of 1 were obtained from a solution in n-pentane at −35 • C. The complex has crystallographic mirror symmetry as required by space group P2 1 /m, Z = 2, and a composition which excludes a center of inversion. The molecular structure of 1 can be considered as a distorted octahedron with the phosphine and allyl ligands in cis-positions. The bond lengths and bond angles can be compared with those of the allyl complex {(η 3 -C 3 H 5 )Mn(CO) 2 -[P(OMe) 3 ] 2 } [15] where the corresponding values are remarkably similar (Table 1) .
As in other allyl complexes, the allyl group is symmetrically bonded to the metal atom, the shortest Mn-C distance being to the central allyl carbon atom [15] .
Similarly, the parent complex [(η 3 -C 3 H 5 )Mn(CO) 4 ] which previously was prepared from (η 1 -C 3 H 5 )-Mn(CO) 5 [23] could be obtained from Na[Mn(CO) 5 ] and [(η 3 -C 3 H 5 )Pd(µ-Cl)] 2 [24] . Thus, the addition of organometallic nucleophiles to [(η 3 -C 3 H 5 )Pd(µ-Cl)] 2 , which was introduced by Heck [4] , provides a general method for the synthesis of allyl metal complexes.
The reactions of the allyl complexes [(η 3 -C 3 H 5 )-M(CO) 3 full-matrix least-squares refinement on F 2 ; hydrogen atoms: riding model, fixed isotropic U; data / restraints / parameters 1068 / 0 / 90, data to parameter ration 11.9 : 1, GoF = 1.061, residuals [F ≥ 4σ (F)]: R1 = 0.0366, wR2 = 0.0928, residuals (all data) R1 = 0.0435, wR2 = 0.0979, largest diff. peak and hole 0.195 and −0.186 eÅ −3 refinement program SHELX-93 [27] .
CCDC 820098 ontains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
